Effect of cytokines on tumour cell-endothelial interactions.
The adherence of tumour cells to microvascular endothelium is believed to be a necessary step in their migration to sites of metastasis. It has been proposed that this process occurs when cell surface molecules on tumour cells bind to complementary sites on endothelial cells. The expression of these endothelial-derived cell adhesion molecules appears to be modulated by cytokines, a broad class of protein mediators which play important roles in immune and inflammatory reactions. It has been found by ourselves and others that exposure of endothelium to some cytokines augments the adhesion of inflammatory cells as well as tumour cells in in vitro assays. We used a murine model consisting of P815 mastocytoma cells and microvascular endothelium and found that pretreatment of endothelial monolayers with TNF-alpha, IL-1, LPS or PMA augmented the number of tumour cells that attach in a dose-dependent fashion. FACS analysis showed that the change in binding was due to an increase in the expression of VCAM-1 on the surface of the endothelial cell. Methylxanthines (caffeine and theophylline) as well as "classical" calcium-mobilizing agents (ionomycin and thapsigargin) inhibited the expression of VCAM-1 in MME. We also studied the possible mechanisms of TNF-alpha signal transduction in endothelial cells. We examined the involvement of protein kinases in the TNF-alpha effect. Although we found that inhibitors of PKC could inhibit the TNF-alpha effect, our studies suggest that the "classical" PKC pathway is not completely responsible for signaling since TNF-alpha did not cause translocation of PKC to the cell membrane and its effect could not be completely mimicked by PMA. We also studied the effect of TGF-beta on the binding of tumour cells to endothelium. Exposure of endothelium to TGF-beta led to the inhibition of both basal and TNF-alpha enhanced binding of P815 cells. Inhibitors of G-proteins do not abolish TGF-beta action, and PKC and PKA activators elicit an opposite effect. However, TGF-beta-mediated inhibition of both basal binding and TNF-alpha-enhanced P815 binding to endothelium is completely abolished in the presence of the protein phosphatase inhibitor okadaic acid suggesting that TGF-beta elicits its effect by stimulating protein phosphatase activity.